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Description 

BACKGROUND OF THE INVENTION 

[0001] The present invention is directed to a device 
and system for lung size reduction without requiring in- 
vasive surgery. 

[0002] Chronic Obstructive Pulmonary Disease 
(COPD) has become a major cause of morbidity and mor- 
tality in the United States over the last three decades. 
COPD is characterized by the presence of airflow ob- 
struction due to chronic bronchitis or emphysema. The 
airflow obstruction in COPD is due largely to structural 
abnormalities in the smaller ainways. Important causes 
are inflammation, fibrosis, goblet cell metaplasia , and 
smooth muscle hypertrophy in terminal bronchioles. - 
[0003] The incidence, prevalence, and health-related 
costs of COPD are on the rise. Mortality due to COPD is 
also on the rise. In 1991 COPD was the fourth leading 
cause of death in the United States and had increased 
33% since 1979. 

[0004] COPD affects the patient's whole life. It has 
three main symptoms: cough; breath lessness; and 
wheeze. At first, breath lessness may be noticed when 
running for a bus, digging In the garden, or walking up 
hill. Later, it may be noticed when simply walking in the 
kitchen. Over time, it may occur with less and less effort 
until it is present all of the time. 
[0005] COPD is a progressive disease and currently 
has no cure. Current treatments for COPD include the 
prevention of further respiratory damage, pharmacother- 
apy, and surgery. Each is discussed below. 
[0006] The prevention of further respiratory damage 
entails the adoption of a healthy lifestyle. Smoking ces- 
sation is believed to be the single most important thera- 
peutic intervention. However, regular exercise and 
weight control are also important. Patients whose symp- 
toms restrict their daily activities or who othenwise have 
an impaired quality of life may require a pulmonary re- 
habilitation program including ventilatory muscle training 
and breathing retraining. Long-term oxygen therapy may 
also become necessary. 

[0007] Pharmacotherapy may include bronchodilator 
therapy to open up the ainways as much as possible or 
inhaled 3-agonists. For those patients who respond poor- 
ly to the foregoing or who have persistent symptoms, 
Ipratropium bromide may be indicated. Further, courses 
of steroids, such as corticosterocds, may be required. 
Lastly, antibiotics may be required to prevent infections 
and influenza and pheumococcal vaccines may be rou- 
tinely administered. Unfortunately, there is no evidence 
that early, regular use of pharmacotherapy will alter the 
progression of COPD. 

[0008] About 40 years ago, it was first postulated that 
the tethering force that tends to keep the intrathoracic 
ainways open was lost in emphysema and that by surgi- 
cally removing the most affected parts of the lungs, the 
force could be partially restored. Although the surgery 
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was deemed promising, the procedure was abandoned. 
[0009] The lung volume reduction surgery (LVRS) was 
later revived. In the early 1990's, hundreds of patients 
undenwent the procedure. However, the procedure has 

5 fallen out of favor due to the fact that Medicare stopping 
reimbursing for LVRS. Unfortunately, data is relatively 
scarce and many factors conspire to make what data 
exists difficult to interpret. The procedure is currently un- 
der review in a controlled clinical trial. However, what 

10 data does exist tends to indicate that patients benefited 
from the procedure in terms of an increase in forced ex- 
piratory volume, a decrease in total lung capacity, and a 
significant improvement in lung function, dyspnea, and 
quality of life. 

15 [0010] Improvements in pulmonary function after 
LVRS have been attributed to at least four possible mech- 
anisms. These include enhanced elastic recoil, correc- 
tion of yentilation/perfuslon mismatch, improved efficien- 
cy of respiratory muscaulature, and improved right ven- 

20 tricular filling. 

[001 1 ] Lastly, lung tran plantation is also an option. To- 
day, COPD is the most common diagnosis for which lung 
transplantation is considered. Unfortunately, this consid- 
eration is given for only those with advanced COPD. Giv- 

25 en the limited availability of donor organs, lung transplant 
is far from being available to all patients. 
[0012] In view of the foregoing, there in a need in the 
art for a new and improved therapy for COPD. More spe- 
cifically, there is a need for such a therapy which provides 

30 more permanent results than pharmacotherapy while be- 
ing less invasive and traumatic than LVRS. 
[0013] Document US 5,876,445 relates to endopros- 
tatic stents that are placed with body lumens that exhibit 
physiological motion such as peristaltic motion. The pur- 

35 pose of these stents is to keep a body lumen open even 
if such a lumen is obstructed, for example, by a tumor or 
is destroyed. To prevent the stent from being moved fur- 
ther into the organ due to peristaltic motion, a special 
design has been developed allowing certain deformation 

^0 of the stent One embodiment of the invention described 
in this document comprises a valve allowing a fluid flow 
in both directions. 

[0014] Document US 5,855,601 discloses an artificial 
heart valve for replacing a heart valve used in the heart, 
45 resembling a natural heart valve by allowing a blood 
stream through the valve. 

SUMMARY OF THE INVENTION 

50 [001 5] The object underlying the invention is to ach ieve 
a device which enables the reduction of the size of a lung. 
[001 6] This object is solved by the features of claim 1 . 
Further systems are claimed using such a device to 
achieve a reduction of the lung size. 
55 [0017] The present invention provides a device and 
system for reducing the size of a lung including the step 
of permanently collapsing at least a portion of the lung. 
In accordance with a first embodiment, the lung may be 
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collapsed by obstructing an air passageway communi- 
cating with the lung portion to be collapsed. The air pas- 
sageway may be obstructed by placing an obstructing 
member in the air passageway. The obstructing member 
may be a plug-like device which compises a one-way 
valve which permits air to be exhaled from the lung por- 
tion to be collapsed while precluding air from being in- 
haled into the lung portion. Once the air passageway is 
sealed, the residual air within the lung will be absorbed 
over time to cause the lung portion to collapse. 
[001 8] The lung portion may be collapsed by inserting 
a conduit into the air passageway communicating with 
the lung portion to be collapsed, pulling a vacuum in the 
lung portion through the conduit to collapse the lung por- 
tion, and maintaining the lung portion in a collapsed state. 
The lung portion may be maintained in a collapsed state 
by sealing the air passageway with an obstructing mem- 
ber or by placing a one-way valve in the air passageway. 
To efficiently pull the vacuum in the lung portion to be 
collapsed, the space between the outer surface of the 
conduit and the inner surface of the air passageway may 
be sealed as the vacuum is pulled. Preferably, the air 
passageway is sealed while the lung portion is collapsed. 
[001 9] The present invention provides a device for re- 
ducing the size of a lung. The device includes an ob- 
structing member insertable into an air passageway com- 
municating with a portion of the lung to be reduced in 
size and having an inner dimension. The obstructing 
member has an outer dimension for continuous contact 
with the air passageway inner dimension and sealing the 
air passageway upon placement in the air passageway 
for collapsing the portion of the lung and reducing the 
size of the lung. The obstructing member may be formed 
of resilient material so as to be collapsible for initial in- 
sertion into the air passageway in a collapsed condition 
and releasable to define the outer dimension upon place- 
ment in the air passageway. 

[0020] The present invention provides a system for re- 
ducing the size of a lung. This system includes a conduit 
configured to be passed down a trachea, into a bronchus 
communicating with the trachea, and into an air passage- 
way communicating the bronchus with a lung portion to 
be reduced in size. The system further includes an ob- 
structing member configured to be guided through the 
conduit into the air passageway for placement in the air 
passageway and sealing the air passageway for collaps- 
ing the lung portion. The conduit preferably has an outer 
dimension smaller than the inner dimension of the pas- 
sageway and a sealing member seats the space between 
the conduit outer dimension and the air passageway in- 
ner dimension as the vacuum is pulled. The system may 
further include a vacuum source for pulling a vacuum in 
the lung portion through the conduit prior to placement 
of the obstructing member. The sealing member may be 
an inflatable member. The conduit may include a first 
channel pulling the vacuum and for guiding the obstruct- 
ing member into position and a second channel for in- 
flating the inflatable sealing member. 



BRIEF DESCRIPTION OF THE DRAWINGS 

[0021 ] The features of the present invention which are 
believed to be novel are set forth with particularity in the 

5 appended claims. The invention, together with further ob- 
jects and advantages thereof, may best be understood 
by making reference to the following description taken in 
conjunction with the accompanying drawings, in the sev- 
eral figures of which like referenced numerals identify 

10 identical elements, and wherein: 

Figure 1 is a simplified sectional view of a thorax 

illustrating a healthy respiratory system; 

Figure 2 is a sectional view similar to FIG. 1 but il- 

15 lustrating a respiratory system suffering from COPD 
and the execution of a first step in treating the COPD 
condition by reducing the size of a lung portion in 
accordance with the present invention; 
Figure 3 is a perspective view, partly in section, and 

20 to an enlarged scale, illustrating an intermediate step 
in the treatment; 

Figure 4 is a partial perspective view of a conduit 
which may be utilized in practicing the present in- 
vention; 

25 Figure 5 is a perspective view, to an enlarged scale, 
illustrating the guiding of an obstructing member 
through the conduit for sealing a lung portion in ac- 
cordance with the present invention; 
Figure 6 is a partial exploded view of FIG. 5; 

30 Figure 7 is a perspective view, partly in section, and 
to an enlarge scale, illustrating an obstructing mem- 
ber positioned in an air passageway for sealing the 
lung portion; 

Figure 8 is a perspective view, to an enlarged scale, 
35 of an obstructing member; 

Figure 9 is a perspective view, to an enlarged scale, 
of the obstructing member of FIG. 8 having a rein- 
forcing rib; 

Figure 1 0 is a perspective view, to an enlarged scale, 
^0 illustrating the obstructing member of FIG. 6 in a col- 
lapsed condition; 

Figure 11 is a perspective view, to an enlarged scale, 
of another obstructing member embodying the 
present invention in the form of a one-way valve; 
15 Figure 1 2 is a sectional view, to an enlarged scale, 
of another one-way valve obstructing member em- 
bodying the present invention in a closed position; 
and 

Figure 13 is a sectional view, to an enlarged scale, 
50 of the one-way valve of FIG. 1 2 illustrated in an open 
condition. 

DETAILED DESCRIPTION OF THE PREFERRED EM- 
BODIMENTS 

55 

[0022] Referring now to FIG. 1 , it is a sectional view of 
a healthy respiratory system. The respiratory system 20 
resides within the thorax 22 which occupies a space de- 
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fined by the chest wall 24 and the diaphragm 26. 
[0023] The respiratory system 20 includes the trachea 
28, the left mainstem bronchus 30, the right mainstem 
bronchus 32, the bronchial branches 34, 36, 38, 40, and 
42 and sub-branches 44, 46, 48, and 50. The respiratory 
system 20 further includes left lung lobes 52 and 54 and 
right lung lobes 56, 58, and 60. Each bronchial branch 
and sub-branch communicates with a respective differ- 
ent portion of a lung lobe, either the entire lung lobe or a 
portion thereof. As used herein, the term "air passage- 
way" is meant to denote either a bronchial branch or sub- 
branch which communicates with a corresponding indi- 
vidual lung lobe or lung lobe portion to provide inhaled 
air thereto or conduct exhaled air therefrom. 
[0024] Characteristic of a healthy respiratory system 
is the arched or Inwardly arcuate diaphragm 26. As the 
individual inhales, the diaphragm 26 straightens to in- 
crease the volume of the thorax 22. This causes a neg- 
ative pressure within the thorax. The negative pressure 
within the thorax in turn causes the lung lobes to fill with 
air. When the individual exhales, the diaphragm returns 
to its original arched condition to decrease the volume 
of the thorax. The decreased volume of the thorax causes 
a positive pressure within the thorax which In turn causes 
exhalation of the lung lobes. 

[0025] In contrast to the healthy respiratory system of 
FIG. 1, FIG. 2 illustrates a respiratory system suffering 
from COPD. Here it may be seen that the lung lobes 52, 
54, 56, 58, and 60 are enlarged and that the diaphragm 
26 is not arched but substantially straight. Hence, this 
individual is incapable of breathing normally by moving 
the diaphragm 28. Instead, in order to create the negative 
pressure in the thorax 22 required for breathing, this in- 
dividual must move the chest wall outwardly to increase 
the volume of the thorax. This results in inefficient breath- 
ing causing these Individuals to breathe rapidly with shal- 
low breaths. 

[0026] It has been found that the apex portion 62 and 
66 of the upper lung lobes 52 and 56, respectively, are 
most affected by COPD. Hence, the preferred embodi- 
ment will be described for treating the apex 66 of the 
right, upper lung lobe 56. However, as will be appreciated 
by those skilled in the art, the present invention may be 
applied to any lung portion without departing from the 
present invention, 

[0027] The device and system, of the present invention 
treats COPD by deriving the benefits of lung volume re- 
duction surgery without the need of perfomning lung vol- 
ume reduction surgery. As will be seen hereinafter, the 
present invention contemplates permanent collapse of a 
lung portion or lung portions most affected. This leaves 
extra volume within the thorax for the diaphragm to as- 
sume its arched state for acting upon the remaining 
healthier lung tissue. As previously mentioned, this 
should result in improved pulmonary function due to en- 
hanced elastic recoil, correction of ventllation/perfusion 
mismatch, improved efficiency of respiratory muscula- 
ture, and improved right ventricle filling. 



[0028] In accordance with this embodiment of the 
present invention, the COPD treatment is initiated by 
feeding a conduit or catheter 70 down the trachea 28, 
into the right mainstem bronchus 32, into the bronchial 

5 branch 42 and into and temninating within the sub-branch 
50. The sub-branch 50 is the air passageway which com- 
municates with the lung portion 66 to be treated. 
[0029] The catheter 70 is preferably formed of flexible 
material such as polyethylene. Also, the catheter 70 is 

^0 preferably preformed with a bend 72 to assist the feeding 
of the catheter from the right mainstem bronchus 32 into 
the bronchial branch 42. 

[0030] Referring now to FIG. 3, here it may be seen 
that the catheter includes an inflatable sealing member 

^5 74. The inflatable sealing member 74 is inflated within 
the sub-branch 50 to seal the space in-between the inner 
dimension 51 of the passageway 50 and the outer di- 
mension 75 of the catheter 70. For inflating the inflatable 
member 74 and pulling a vacuum within lung portion 66, 

20 the catheter 70 is coupled to a pump 80, As may be seen 
in FIG. 4, the catheter 70 includes a main channel 82 
through which the vacuum in lung portion 66 is pulled 
and a minor channel 84 which is utilized for inflating the 
inflatable member 74. 

25 [0031 ] To establish the vacuum In lung portion 66, the 
inflatable member 74 is first Inflated. Thereafter, the vac- 
uum is pulled through the main channel 82 of the catheter 
70 to pull the vacuum in lung portion 66. 
[0032] Referring now to FIG. 5, here it may be seen 

30 that the lung portion 66, due to the vacuum pulled by the 
pump 80 and catheter 70 of FIG. 3, has collapsed from 
its initial state indicated by the dashed line 86 to the solid 
line 88. With the lung portion 66 thus collapsed, and while 
the lung portion 66 is collapsed, an obstructing member 

35 90 is guided through the main channel of the conduit 70 
by a stylet wire 92. This may be seen in greater detail in 
FIG. 6. As will be seen hereinafter with specific reference 
to FIGS. 8-13, the obstructing or sealing member 90 Is 
formed of resilient or collapsible material to enable the 

"^0 obstructing member 90 to be fed through the conduit 70 
in a collapsed state. The stylet 92 is used to push the 
obstructing member 90 to the end 77 of the catheter 70 
for placing the obstructing member 90 within the air pas- 
sageway 50 adjacent to the lung portion 66 to be perma- 

45 nently collapsed. 

[0033] FIG. 7 illustrates the obstructing or sealing 
member in place within the air passageway 50. The seal- 
ing member 90 has expanded upon placement in the air 
passageway 50 to seal the air passageway 50. This caus- 

50 es the lung portion 66 to be maintained in a permanently 
collapsed state. 

[0034] More specifically, the obstructing member 90 
has an outer dimension 91 when expanded to enable 
continuous contact with the air passageway Inner dimen- 
55 slon 51 . This seals the air passageway upon placement 
of the obstructing member 90 in the air passageway 50 
for maintaining the lung portion 66 in the collapsed state. 
[0035] Alternatively, the vacuum need not be pulled in 
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the lung portion 66. Rather, the lung portion 66, not in 
accordance with the present invention, may be collapsed 
by sealing the air passageway 50 with the obstructing 
member 90. Over time, the air within the lung portion 66 
will be absorbed by the body to result in the collapse of 5 
lung portion 66. The obstructing member 90 may be 
placed in the air passageway 50 by utilizing catheter 70 
as previously described but without pulling a vacuum or 
employing the inflatable sealing member 74. 
[0036] Referring now to FIG. 8, it illustrates the sealing 
or obstructing member 90 in greater detail. The obstruct- 
ing member 90 has a hollow cylindrical configuration. 
More specifically, the obstructing member 90 includes a 
generally circular base 94 having an outer periphery 95. 
The obstructing member 90 further includes a circumfer- 
ential generally cylindrical sidewall 96 which extends 
from the outer periphery 95 of the base 94, The generally 
cylindrical sidewall 96 has an outer surface 98 which de- 
fines the outer periphery 91 of the obstructing member 
as illustrated in FIG. 7. 

[0037] As previously mentioned, the obstructing mem- 
ber 90 is formed of resilient material. For example, the 
obstructing member 90 may be formed from silicone rub- 
ber. This renders the obstructing member 90 collapsible 
as illustrated in FIGS. 5 and 6 for feeding the obstructing 
member 90 through the catheter 70 and causing the ob- 
structing member 90 to expand when placed In the air 
passageway 50 for sealing the air passageway. 
[0038] FIG. 9 illustrates the obstructing member 90 as 
described with respect to FIG. 8 but, in addition, includes 
an inner resilient reinforcement rib 100. The reinforce- 
ment rib 100 has a generally serpentine configuration 
and is in contact with the inner generally cylindrical sur- 
face 102 of the obstructing member 90. The reinforce- 
ment rib 1 00 serves to add increased structural integrity 
to the obstructing member 90. In addition, the base 94, 
the generally cylindrical sidewall 96, and the resilient re- 
inforcement rib 1 00 are all collapsible. The reinforcement 
rib 100, when the obstructing member 90 is positioned 
In place within the air passageway 50, forces the cylin- 
drical sidewall 96 radially outwardly to form the generally 
circular base 94 and the circumferential generally cylin- 
drical sidewall 96. 

[0039] FIG. 10 illustrates the obstructing member 90 
in its fully collapsed state. Here it may be seen that the 
base 94, when collapsed, is generally conically shaped 
to assist In the placement of the collapsed obstructing 
member in the main channel of the conduit. Also, as can 
be clearly seen in FIG. 1 0, the resilient reinforcing rib 1 00 
is collapsed and ready to expand the obstructing member 
90 by forcing the cylindrical sidewall 96 radially outward- 
ly. 

[0040] Referring now to FIG. 1 1 , it shows, in accord- 
ance with the present invention, an obstructing member 
1 10 which is similar to the previously described obstruct- 
ing member 90 but which includes a one-way valve. More 
specifically, the obstructing member 110 includes the 
generally circular base 94, the generally cylindrical side- 



wall 96, and the reinforcement rib 100. In addition, the 
base 94 Is slit as illustrated at 104 to form a valve struc- 
ture. A tether 106 is connected between the reinforce- 
ment rib 100 and the base 94. Hence, when positioned 
in the air passageway 50, the one-way valve structure of 
the obstructing member 110 permits air to flow in the 
direction indicated by the arrow 1 08 but precludes airflow 
in the opposite direction. Hence, when the obstructing 
member 1 10 is placed in the air passageway 50, it is so 
placed in accordance with this aspect of the present in- 
vention that it permits air to be exhaled from the lung 
portion to be collapsed but precludes air from being in- 
hated into the lung portion to be collapsed. 
[0041] The one-way valve obstructing member 110 
may be utilized in accordance with the embodiment 
wherein a vacuum is pulled within the lung portion to be 
collapsed or in accordance with the alternative embodi- 
ment wherein the air passageway is obstructed without 
the pulling of a vacuum in the lung portion to be collapsed. 
Because the one-way valve obstructing member 1 1 0 per- 
mits exhaled air to flow therethrough, the lung portion to 
be collapsed will be collapsed more quickly due to the 
reduction in residual air within the lung portion to be col- 
lapsed. 

[0042] Referring now to FIGS. 1 2 and 1 3, they illustrate 
another one-way valve obstructing member 1 20 which 
may be utilized in accordance with the present invention. 
Like the previous obstructing members, the one-way 
valve obstructing member 120 includes a generally cir- 
cular base 94 and a circumferential generally cylindrical 
sidewall 96. The obstructing member 1 20 further includes 
the reinforcement rib 1 00. To form the valve, the base 
94 includes a slit 122. On either side of the slit 122 is a 
tether 1 24 and 1 26 which extend to the resilient reinforce- 
ment rib 1 00. As a result, the one-way valve structure 
opens to air flow in the direction indicated by arrow 128 
but precludes air flow in the opposite direction. The one- 
way valve obstructing member 120 may thus be em- 
ployed in the same manner as the one-way valve 1 1 0 as 
described with reference to FIG. 1 1 . 
[0043] As can thus be seen from the foregoing, the 
present invention provides a device, and system, for 
treating COPD by lung volume reduction. The lung vol- 
ume reduction is achieved through the permanent col- 
lapsing of one or more lung portions, or lobes, or portions 
of lobes. The foregoing Is achieved without surgery. Fol- 
lowing the treatment, the lung tissue within the thorax will 
occupy a lesser volume than previously occupied provid- 
ing room for the diaphragm to assume its arcuate state 
to assist in normal breathing and to achieve the benefits 
of lung volume reduction. 

[0044] While particular embodiments of the present in- 
vention have been shown and described, modifications 
may be made, and it is therefore intended in the append- 
ed claims to cover all such changes and modifications 
which fall within the scope of the invention. 
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Claims 

1 . An obstruction device for reducing the size of a lung 
comprising an obstruction member (90, 110, 120) 
dimensioned for insertion into an air passageway 
(50) of a lung communicating with a portion of the 
lung to be reduced in size, the obstruction member 
(90, 110, 120) having an outer dimension which is 
so dimensioned as to make continuous contact with 
an inner dimension of the air passageway (50), to 
preclude normal function of the lung portion, and to 
collapse the portion of the lung for reducing the size 
of the lung, the obstruction member (90, 110, 120) 
Including a one-way valve to permit exhaled air to 
flow from the lung portion while precluding inhaled 
air from flowing into the lung portion to collapse the 
lung portion. 

2. The device of claim 1 , wherein the obstruction mem- 
ber (90, 110, 120) is formed of resilient material. 

3. The device of claim 1 or 2, wherein the resilient ma- 
terial is such that the obstruction member (90, 1 1 0, 
120) is collapsible for initial Insertion into the air pas- 
sageway (50) in a collapsed condition and releasable 
to define the outer dimension upon placement in the 
air passageway (50). 

4. The device of any of claims 1 to 3, wherein the ob- 
struction member (90, 1 10, 120) is formed of silicone 
rubber. 

5. The device of any of claims 1 to 4, wherein obstruc- 
tion member (90, 110, 120) includes a generally cir- 
cular base (94) having an outer periphery and a cir- 
cumferential generally cylindrical sidewall (96) ex- 
tending from the outer periphery of the base (94), 
the generally cylindrical sidewall (96) having an outer 
surface defining the outer dimension. 

6. The device of claim 5, wherein the one-way valve is 
within the generally circular base (94). 

7. The device of claim 5 or 6, wherein the obstruction 
member (90, 110, 120) sidewall (96) includes an in- 
ner generally cylindrical surface and wherein the ob- 
struction member (90, 110, 120) includes a resilient 
reinforcement rib (1 00) in contact with the inner gen- 
erally cylindrical surface. 

8. The device of claim 7, wherein the reinforcement rib 
(100) has a serpentine configuration. 

9. The device of claim 7 or 8, wherein the base (94), 
the generally cylindrical sidewall (96), and the resil- 
ient reinforcement rib (100) of the obstruction mem- 
ber (90, 110,1 20) are all collapsible and wherein the 
resilient reinforcement rib (1 00) forces the cylindrical 



sidewall (96) radially outwardly when the obstruction 
member (90, 110, 120) is positioned in the air pas- 
sageway (50) to form the generally circular base (94) 
and circumferential generally cylindrical sidewall 
5 (96). 

10. The device of any of claims 1 to 9, wherein the ob- 
struction member (90, 1 1 0, 1 20) is configured to seal 
the air passageway (50) on placement of the ob- 

10 structing device therein, to maintain the lung portion 
in a permanently collapsed state. 

11 . An obstruction system for reducing the size of a lung 
comprising: 

15 

a conduit (70) configured to be passed down a 
trachea (28), into a bronchus (32) communicat- 
ing the trachea (28), and into a bronchial sub- 
branch communicating the bronchus (32) with a 
20 lung portion to be reduce in size; and 

an obstruction device of any of claims 1 to 1 0, 
so dimensioned as to be guidable through the 
conduit (70) and placed in the bronchial sub- 
branch to preclude nomial function of the lung 
25 portion and to collapse the lung portion, the ob- 

structing device including a one-way valve to 
permit exhaled air to flow from the lung portion 
while precluding inhaled air from flowing into the 
lung portion. 

30 

1 2. A system for reducing the size of a lung comprising: 

a conduit (70) configured to be passed down a 
trachea (28), into a bronchus (32) communicat- 

35 ing with the trachea (28), and into an air pas- 

sageway (50) communicating the bronchus (32) 
with a lung portion to be reduced in size; 
a vacuum source (80) for pulling a vacuum in 
the lung to collapse the lung portion; and 

^0 an obstruction device of any of claims 1 to 10, 

configured to be guidable through the conduit 
(70) into the air passageway (50) for placement 
in the air passageway (50) and sealing the air 
passageway (50) for maintaining the collapsed 

^ condition of the lung portion. 

1 3. The system of claim 1 2, wherein the vacuum source 
(80) is configured for being coupled to the conduit 
(70) for pulling the vacuum through the conduit (70). 

50 

14. The system of claim 12 or 13, wherein the conduit 
(70) has an outer dimension smaller than an inner 
dimension of the passageway (50), and wherein the 
system further includes sealing means for sealing 

55 between the conduit outer dimension and the air pas- 
sageway inner dimension. 

15. The system of claim 14, wherein the sealing means 
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comprises an inflatable member (74). 

16. The system of any of claims 12 to 15, wherein the 
conduit (70) includes a first channel for guiding the 
obstruction member (90, 110, 120) and a second 
channel for inflating the inflatable member. 



Patentanspruche 

1 . Verschlussvorrichtung fur ein Verringern der Gr6Be 
einer Lunge mit einem Verschlusselement (90, 110, 
120), das fur ein Einsetzen in einen Luftdurchgang 
(50) einer Lunge dimensioniert ist, der mit einem Ab- 
schnitt der Lunge verbunden ist, dessen Gro3e re- 
duziert werden soil, wobei das Verschlusselement 
(90, 11, 120) ein Au3enabmaf3 hat, das so dimen- 
sioniert sind, urn einen kontinuierlichen Kontakt mit 
einem InnenabmaB des Luftdurchgangs (50) auszu- 
bilden, um eine normale Funktion des Lungenab- 
schnitts auszuschlieBen, und den Abschnittder Lun- 
ge fur ein Verringern der Gr63e der Lunge zusam- 
menzuklappen, wobei das Verschlusselement (90, 
110, 120) ein Einwegventil hat, um zu gestatten, 
dass ausgeatmete Luft von dem Lungenabschnitt 
ausstromen kann, wahrend ausgeschlossen wird, 
dass eingeatmete Luft in den Lungenabschnitt ein- 
stromen kann, um den Lungenabschnitt zusammen- 
klappen zu lassen. 

2. Vorrichtung gemSfB Anspruch 1, wobei das Ver- 
schlusselement (90, 110, 120) aus einem elasti- 
schen Material ausgebildet ist. 

3. Vorrichtung gema3 Anspruch 1 oder 2, wobei das 
etastische Material derart ist, dass das Verschlus- 
selement (90, 1 1 0, 1 20) fur ein anfangliches Einsetz- 
ten in den Luftdurchgang (50) in einem zusammen- 
geklappten Zustand zusammenklappbar ist, und 
wieder freigebbar ist, um das AuBenmaB nach einer 
Platzierung in dem Luftdurchgang (50) zu definieren. 

4. Vorrichtung gemaf3 einem der Anspruche 1 bis 3, 
wobei das Verschlusselement (90, 1 1 0, 1 20) aus Si- 
likonkautschuk ausgebildet ist. 

5. Vorrichtung gem^B einem der Anspruche 1 bis 4, 
wobei das Verschlusselement (90, 110, 120) eine 
im Allgemeinen kreisformige Basis (94) hat, die ei- 
nen AuQenumfang und eine im Allgemeinen zylin- 
drische Umfangsseitenwand (96) hat, die sich von 
dem AuBenumfang der Basis (94) erstreckt, wobei 
die im allgemeinen zylindrische Seitenwand (96), ei- 
ne AuBenfiache hat, die das AuBenmaB definiert. 

6. Vorrichtung gemaB Anspruch 5, wobei das Einweg- 
ventil innerhalb der im allgemeinen kreisfSrmigen 
Basis (94) ist. 



7. Vorrichtung gemSB Anspruch 5 oder 6, wobei die 
Seitenwand (96) des Verschlusselements (90, 110, 
120) eine im Allgemeinen zylindrische Innenfiache 
hat, und wobei das Verschlusselement (90, 110, 

5 120) eine elastische Verstarkungsrippe (100) hat, 
die mit der im Allgemeinen zylindrischen InnenflSche 
in Kontakt ist. 

8. Vorrichtung gemSB Anspruch 7, wobei die VerstSr- 
10 kungsrippe (100) eine Serpentinenanordnung hat. 

9. Vorrichtung gemaB Anspruch 7 oder 8, wobei die 
Basis (94), die im Allgemeinen zylindrische Seiten- 
wand (96) und die elastische VerstSrkungsrippe 

15 (ioo) des Verschlusselements (90, 110, 120) alle 
zusammenklappbar sind, und wobei die elastische 
Verstarkungsrippe (100) die zylindrische Seiten- 
wand (96) radial nach auBen zwingt, wenn das Ver- 
schlusselement (90, 1 1 0, 1 20) in dem Luftdurchgang 

20 (50) positioniert ist, um die im allgemeinen kreisfSr- 
mige Basis (94) und die im allgemeinen zylindrische 
Umfangsseitenwand (96) auszubilden. 

10. Vorrichtung gemaB einem der Anspruche 1 bis 9, 
25 wobei das Verschlusselement (90, 1 1 0, 1 20) auf ge- 

baut ist, um den Luftdurchgang (50) nach Platzie- 
rung der Verschlussvorrichtung darin abzudichten, 
um den Lungenabschnitt in einem permanent zu- 
sammengeklappten Zustand aufrecht zu erhalten. 

30 

1 1 . Verschlusssystem fur ein Verringern der GroBe ei- 
ner Lunge mit: 

einer Leitung (70), die aufgebaut ist, um entlang 

35 einer Luftrohre (28) nach unten in eine Bronchie 

(32) gefuhrtzu werden, die mit der Luftrohre (28) 
verbunden ist, und in einen bronchialen Unter- 
zweig, der die Bronchie (32) mit einem Lungen- 
abschnitt verbindet, dessen GroBe verringert 

^0 werden soli; und 

einer Verschlussvorrichtung gemSB einem der 
Anspruche 1 bis 10, die so dimensioniert ist, 
dass sie durch die Leitung (70) gefuhrt und in 
dem bronchialen Unterzweig piatziert werden 

^ kann, um eine normale Funktion des Lungen- 

abschnitts auszuschlieBen und den Lungenab- 
schnitt zusammenklappen zu lassen, wobei die 
Verschlussvorrichtung ein Einwegventil hat, um 
zu gestatten, dass ausgeatmete Luft von dem 

50 Lungenabschnitt ausstrfimen kann, wahrend 

ausgeschlossen wird, dass eingeatmete Luft in 
den Lungenabschnitt einstrdmt. 

1 2. System fur ein Verringern der GroBe einer Lunge mit: 

55 

einer Leitung (70), die aufgebaut ist, um entlang 
einer Luftrohre (28) nach unten in eine Bronchie 
(32) gefuhrtzu werden, die mitderLuftrShre (28) 
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verbunden ist, und in einen Luftdurchgang (50), 
der die Bronchie (32) mit einem Lungenab- 
schnitt verbindet, dessen GrGBe verringert wer- 
den soil; 

einer Unterdruckquelle (80) fur ein Ziehen eines 
Unterdrucks in die Lunge, um den Lungenab- 
schnitt zusammenklappen zu lassen; und 
eine Verschlussvorrichtung gemaB einem der 
Anspruche 1 bis 10, die aufgebaut ist, um durch 
die Leitung (70) in den Luftdurchgang (50) fur 
eine Platzierung in dem Luftdurchgang (50) ge- 
fuhrt werden zu konnen, und die den Luftdurch- 
gang (50) fur ein Aufrechterhalten des zusam- 
mengeklappten Zustands des Lungenab- 
schnitts abdichtet. 

13. System gema3 Anspruch 12, wobei die Unterdruck- 
quelle (80) aufgebaut ist, um an die Leitung (70) ge- 
koppelt zu werden fur ein Ziehen des Unterdrucks 
durch die Leitung (70). 

1 4. System gema3 Anspruch 1 2 Oder 1 3, wobei die Lei- 
tung (70) ein AuBenma3 hat, das geringer istats ein 
InnenmaQ des Durchgangs (50), und wobei das Sy- 
stem des weiteren Abdichteinrichtungen fur ein Ab- 
dichten zwischen dem LeitungsauBenma3 und dem 
LuftdurchgangsinnenmaB hat 

15. System gema3 Anspruch 14, wobei die Abdichtein- 
richtung ein aufblasbares Element (74) aufweist. 

1 6. System gemaQ einem der Anspruche 1 2 bis 1 5, wo- 
bei die Leitung (70) einen ersten Kanal fur ein Fuhren 
des Verschlusselements (90, 110, 120) und einen 
zweiten Kanal fur ein Aufblasen des aufblasbaren 
Elements hat 



Revend [cations 

1. Dispositifd'obstructtonpourr^duirelatatlled'unpou- 
mon comprenant un 6l6ment d'obstruction (90, 1 1 0, 
120) dimensionn6 pour insertion dans un passage 
d'air (50) d*un poumon communiquant avec une par- 
tie du poumon k r^duire en taille, r§l6ment d'obs- 
truction (90, 110, 120) poss^dant une dimension ex- 
terne qui est dimensionn^e de manidre k §tablir un 
contact continu avec une dimension interne du pas- 
sage d'air (50), afin d'emp§cher la fonction normale 
de la partie de poumon, et de collaber la partie du 
poumon pour r^duire la taille du poumon, r6l6ment 
d'obstruction (90, 110, 120) comportant un clapet 
anti-retour pour permettre k fair expire de circuler 
depuis la partie de poumon tout en emp§chant I'air 
inhal6 de circuler dans la partie de poumon afin de 
collaber la partie de poumon. 

2. Dispositif selon la revendication 1 , dans lequel 1*616- 



ment d'obstruction (90, 110,1 20) est form6 d'un ma- 
t^riau resilient. 

3, Dispositif selon la revendication 1 ou 2, dans lequel 
5 le mat§riau resilient est tel que I'^l^ment d'obstruc- 
tion (90, 110, 120) est retractable pour insertion ini- 
tiate dans le passage d'air (50) dans un 6tat r6tract6 
et susceptible d'etre re\kch6 pour d^finir la dimen- 
sion exteme lors de la mise en place dans le passage 

10 d'air (50). 

4, Dispositif selon Tune quelconque des revendications 
1 k 3, dans lequel r6l6ment d'obstruction (90, 110, 
120) est form6 de caoutchouc silicon^. 

15 

5. Dispositif selon i'une quelconque des revendications 
1 k 4, dans lequel r§l6ment d'obstruction (90, 110, 
120) comporte une base g6n6ralement circulaire 
(94) poss6dant une p6riph§rie externe et une parol 

20 lat^rale circonf^rentielie g6n6ralement cylindrique 
(96) se prolongeant depuis la p6riph6rie externe de 
la base (94), la parol lat^rale g6n6ralement cylindri- 
que (96) poss6dant une surface externe d^finissant 
la dimension externe. 

25 

6. Dispositif selon ta revendication 5, dans lequel le eta- 
pet anti-retour se situe k I'int^rieur de la base g6n6- 
ralement circulaire (94). 

30 7. Dispositif selon la revendication 5 ou 6, dans lequel 
la parol lat^rale (96) de r6l6ment d'obstruction (90, 
110, 120) comporte une surface interne g§n6rale- 
ment cylindrique et dans lequel r§l§ment d'obstruc- 
tion (90, 110, 120) comporte une nervure de renfort 
35 r^siliente (100) en contact avec la surface interne 
g6n6ralement cylindrique. 

8. Dispositif selon la revendication 7, dans lequel la ner- 
vure de renfort (100) poss^de une configuration en 

^0 serpentin. 

9. Dispositif selon la revendication 7 ou 8, dans lequel 
la base (94), ta parol lat§rale g6n6ralement cylindri- 
que (96) et la nervure de renfort r^siliente (100) de 

^ t'§l6ment d'obstruction (90, 1 1 0, 1 20) sont toutes r6- 
tractables et dans lequel ta nervure de renfort r6si- 
liente (100) pousse la parol Iat6rale cylindrique (96) 
radialement vers t'ext^rieur quand r6I6ment d'obs- 
truction (90, 110, 120) est positionn6 dans le passa- 
ge ge d'air (50) pour former la base g6n§ralement cir- 
culaire (94) et la paroi lat6rale circonf^rentielle g6- 
n^ralement cylindrique (96). 

1 0. Dispositif selon I'une quelconque des revendications 
55 1^9, dans lequel r6l6ment d'obstruction (90, 110, 

120) est configure pour sceller le passage d'air (50) 
lors de la mise en place k I'interieur de cetui-ci du 
dispositif d'obstruction, afin de maintenir la partie de 
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poumon dans un §tat d6finitivement collab§. 

1 1 . Syst6me d'obstruction pour r§duire la taille d'un pou- 
mon comprenant : 

un conduit (70) configure pour §tre pass6 le long 
d'une trach^e (28), dans une bronche (32) fai- 
sant communiquer la trach6e (28), et dans une 
sous-branche bronchique faisant communiquer 
la bronche (32), avec une partie de poumon k 
r^duire en taille ; et 

un dispositif d'obstruction selon Tune quelcon- 
que des revendications 1^10, dimensionn6 de 
manifere k §tre guidable k travers le conduit (70) 
et plac6 dans la sous-branche bronchique pour 
empgcher ia fonction normaie de la partie de 
poumon et pour collaber la partie de poumon, 
le dispositif d'obstruction comportant un clapet 
anti-retour pour permettre k I'air expire de circu- 
ler depuis la partie de poumon tout en emp§- 
chant I'air inhal^ de circuler dans la partie de 
poumon. 

12. Syst^me pour r^duire la taille d'un poumon 
comprenant : 

un conduit (70) configure pour 6tre pass6 le long 
d'une trach^e (28), dans une bronche (32) com- 
muniquant avec la trach^e (28), et dans un pas- 
sage d'air (50) faisant communiquer la bronche 
(32) avec une partie de poumon k r§duire en 
taille ; 

une source de vide (80) pour §tablir un vide dans 
le poumon af in de collaber la partie de poumon ; 
et 

un dispositif d'obstruction selon t'une quelcon- 
que des revendications 1^10, configure pour 
etre guidable k travers le conduit (70) dans le 
passage d'air (50) pour mise en place dans le 
passage d'air (50) et scellement du passage 
d'air (50) afin de malntenir I'^tat collab^ de ta 
partie de poumon. 

13. Syst6me selon la revendication 12, dans lequel la 
source de vide (80) est conf igur§e pour §tre coupl6e 
au conduit (70) afin de faire le vide k travers le conduit 
(70). 

14. Systdme selon la revendication 12 ou 13, dans le- 
quel le conduit (70) possdde une dimension externe 
inf^rieure k une dimension interne du passage (50), 
et le syst^me comportant en outre un moyen de scel- 
lement pour §tanchement entre la dimension exter- 
ne du conduit et la dimension interne du passage 
d'air. 

15. Syst^me selon la revendication 14, dans lequel le 
moyen de scellement comprend un 6l6ment gonf la- 



bia (74). 

1 6. Syst^me selon I'une quelconque des revendications 
12 ^ 15, dans lequel le conduit (70) comporte un 
5 premier canal pour guider I'6l6ment d'obstruction 
(90, 110, 120) et un second canal pour gonfler r6l§- 
ment gonflable. 
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